Abstract : We generate a squeezed vacuum state at 860 nm with a periodically-poled KTiOP04 crystal as a nonlinear medium of an optical parametric oscillator. We observe -9.0 f 0.2 dB of squeezing with local osciIIator phase Iocked. Squeezed states can he useful resources for quantum information processing with continuous variables. For example, quadrature squeezed vacumm states are used to realize quantum teleportation which is one of the most important protocols of quantum information processing. The fidelity of teleportation is limited by the level of squeezing. Hence it is important to improve the level of squeezing.
Squeezed states can he useful resources for quantum information processing with continuous variables. For example, quadrature squeezed vacumm states are used to realize quantum teleportation which is one of the most important protocols of quantum information processing. The fidelity of teleportation is limited by the level of squeezing. Hence it is important to improve the level of squeezing.
A squeezed vacuum state of continuous-wave light is often generated by utilizing a subthreshold optical parametric oscillator (OPO). -7.2 dB of squeezing has been reported by Suzuki et al. [4] using a periodicallypoled KTiOP04 (PPKTP) at 860 nm. We report the recent progress of the experiment.
In reference [4] , it is suggested that the reduction of squeezing level is caused by almost two factors. One is the intracavity loss, which arises mainly from the imperfection of antireflection (AR) coating of the crystal because blue light induced infrared absorption (BLIJRA) is not observed with PPKTP. We get better AR coating for crystal surfaces and succeed in reducing the intracavity loss from 0.60 % to 0.38 % with 100 m W pump beam, corresponding to 1.7 % of effective loss reduction because the escape efficiency p can be written with L thc intrxavity loss and T = 0.123 thc transmittance of thc output couplcr in thc cavity. 
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The other factor reducing the observed squeezing level is phase fluctuation of the relative phase between the local oscillator (LO) beam and the squeezed light. The observed squeezing/antisqueezing levels RLIR: can be written as follows [5] R; fir R* cosa B + R~ sin2 8 (2) where R-/R+ are the squeezing/antisqueezing Ieveh without taking account of the phase fluctuation 131 and ia the phase fluctuation. Thedore it is important to suppress the phase fluctuation to observe high level of squeezing. For this purpose, we improve foIlowing three parts. First, we replace the phaseadjusting piemelectric transducers (PZTs) with faster ones. Second, we tune the servo electric circuits for lockiig the LO phase. Finally, we optimize the modulation frequency and amplitude, where the modulation is used to lock the LO phase by a kind of FM sideband lock method. After that, we succeed in reducing the phase fluctu~tion from 3.9' to less than 1.5O which are calculated by measuring rms values of error signds generated by the servo circuits. The suppression of the phase fluctuation allows us to inject pump beam with large power because antisqueezed quadrature hardly contaminate the observed (squeezed) quadrature with a small fluctuation. Fig. 1 shows the measurement result of squeezed/antisqueezed quadratures. We succeed in observing -9.0 f 0.2 dB of squeezing and t15.1 f 0.2 dB of antisqucczing with thc LO phasc lockcd at thc dcsircd qurtdraturc. Fig. 2 shows the squeezing/antisqueeeing levels V.S. the normalized pump power r = dPpump/Pthreshdd where P , , , is the pump power and PthFeshold is the oscillation threshold of the OPO. We can see the o p t i d normalized pump power xo,t is 0.81 Erom the figure, while xopt is 0.71 in the previous case [4] . The suppression of the phase fluctuation reduces contamination of the observed quadrature by antisqueezed quadrature. Therefore xOpt becomes larger and we can observe higher squeezing level. In cancIusion, we observe -9.0f 0.2 dB/+16.1 f 0.2 dB of squeezing/antisqueezing levels with the LO phase locked. This squeaed state enables us to realize coherent state quantum teleportation with fidelity 0.89, 7 cascaded coherent state quantum teleportation, and quantum teleportation of non-gaussian states.
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